1/40 



Z2U WU. 



^ o a -< 3 

OSOWU- 



E 
£ 



c 
a 

i/ 



I-i -I— -a 



"\ 



o — Z — ^ 



11 



2/40 




4/40 




5/40 





X}ISU3}U| 30U90S3J0n|j 3Aip|3y 



M-Ms 



6/40 



Mx 

M-W M-GN-GN 
GI-GI-GI-M-M-M-^ 

| a- Glucosidase I 

j a- Glucosidase II 

M-M\ i (X- Glucosidase li 



M - 



3.0 



Goigict-Mannosidase I 
M-M x 
M\ 

M x M-GN-GN 
Golgi a-Uannosidase I 



M-fcK M-GN-GN 
M-M-M^ 

M-M \ ERa- 1,2-Mannosidase 
M-GN-GN 



0.0 



M x 



M-M-M / J_£ 1 6 M 



M^ M-GN-GN 
M-M 



Golgia-Monnosidase I 
- M x 

Mx 

M-GN-GN 



Gb/g/ a-Mannosidase I 



Legend 



M: Mannose 
Gl: Glucose 

GN: N-Acetylglucosamine 
F: Fucose 
G: Galactose 
Enzyme-Name 
l ysate % 
Su pernatant % 



Mv 



| M 

' Golgi a-Mannosidase I 



fcK M-GN-GN 
M^ 2,0 M 

M x | N-Acetylglucosaminyltransferase I 
M \ Multiple Enzymes 



M 



GN-M /M " GN " GN i Branch Point \ U'™^ M-GN^GN 

I < 



&>/g/ a -Uannosidase II 1 1 .8 1 8 0 

Mx Fucosyltransferase === 

N-AcetylglucosaminyltransferaseJ^ M-GN-GN M ^ jr^ 

GN-M^ 12 16 ^ M-GN-GN 

GN _ M ^Galactosyltransferase ~ = GN-M X 14^2 25^ 
M-GN-GN N-Acetylglucosaminyitransferase II 
G-GN-M^ 8J 1_^2 GN-M\ Fx, ^ 
Galactosyltransferase M-GN-GN 

G-GN-M \ Fx ^^QW'MM 

M-GN-GN j — -l 

GN-M^ 0.0 5^ I Branch Point | 



FIG.8 



. , N-Acetylglucosaminidase 

[Branch Point h x^ 

N-Acetylglucosaminidase ^.q^qn 



GN-Mn. K 
M-GN-GN 
M' 0.3 27 



1500 



7/40 



1250- 

Liooo- 

j 
) 

5 750- 

5 
j 

3 500- 
250- 



0.0 



2.5 



GLUCOSE 



5.0 7.5 10.0 
ELUTION TIME (M1N) 



FIG. 9 



i LACTOSE 



12.5 15.0 17.5 




0.0 



2.5 5.0 7.5 10.0 
ELUTION TIME (MIN) 

FIG. 10 



12.5 15.0 



8/40 



9.0x10 05 



8.0x10 



7.0x10 



6.0x10 



05 _ 
05. 
05. 

1 5.0x10 05 
| 1.0x10 06 

5.0x10 04 



0.0x10 



00 



FIG. 11 




UDP-Gal-6Naph UDP 




200 250 300 350 400 450 500 550 600 650 
FIG. 13 WAVELENGTH (nm) 



10/40 




11/40 




12/40 



<s> E 

r- 1 . Q- 




M ovd 




(vu) avd 



14/40 

N - ACTEYLGLUCOSAMINADASE M F N-ACOYLGLUCOSAMINYLTRANSFERASE II 

/— V Vgn-gn 

fSTOPjGN-M/ ( G0 ) 

.. F >— S HYBRID ^-^\ 

K \ GN-M F 

Vgn-gn Vgn ^ n 

M/ GN-M 7 
PAUCIMANNOSIOIC COMPLEX 



FIG. 17 




R=MeCONH I I 
R=BrCH2CONH HI 
R=N 2 CH 2 CONH IV 



FIG. 19 



16/40 



GlcNAcTl GlcNAcTII 



Gal T 



M Wr,N OVER EXPRESS ^ ^OVERJX^G-GN-M 
M / GN-M' G-GN-M' 



FIG. 20 



GN-Mx 
G-GN-M 



M-GN-GN 

/ 



G-GN-M. 



GN-M 7 



M-GN-GN 



G-GN-M n 



G-GN-M 



M-GN-GN 

/ 



FIG.21 




OH OH 



CMP-SIALIC ACID 



FIG. 22 



17/40 




GLUCOSAMINE 6-PHOSPHATE 
- ACETYL CoA 



N-ACETYLGLUCOSAMINE 6-PHOSPHATE— — *-C N-ACETYLGLUCOSAMINE ) 

I 

N-ACETYLGLUCOSAMINE 1 -PHOSPHATE 

\r~ utp 

PYROPHOSPHORYIASE [ 

r-^PPi 
UDP-N-ACETYLGLUCOSAMINE 



UDP-N-ACETYLGLUCOSAMINE 
2-EPIMERASE 



N-ACETYL-D-GLUCOSAMINE 
2-EPIMERASE 



C 



N-ACETYLMANNOSAMINE 



FIG. 23 

N-ACETYLMANNOSAMINE KINASE 

r~ T\ N-ACETYLMANNOSAMINE 
f N-ACETYLMANNOSAMINE J - 6-PHOSPHATE 



SIALIC ACID SYNTHETASE 
PEP^ 



SIALIC ACID ALDOLASE 



PYRUVATE 



.PEPN N-ACETYUNEURAMINATE-9— 



SIALIC ACID 



N-ACETYL1NEURAMINATE 
9-PHOSPHATASE 



PHOSPHATE SYNTHASE 
N-ACETYLNEURAM1NIC ACID 
9-PHOSPHATE 



FIG. 24 



18/40 




19/40 




M P 



FIG. 26 



20/40 



ATGGCCT TCCCAAAG AAGAAACT TCAGGGTCT TG TGGCTGCAACCATCACGCCAATGACTGAGAATGGAGAAATCM 
CTTTTCAGTAATTGGTCAGTATGTGGATTATCTTGTGAAAGAACAGGGAGTGAAGAACATTTTTGTGAATGGCACAA 
CAGGAGAAGGCCTGTCCCTGAGCGTCTCAGAGCGTCGCCAGGTTGCAGAGGAGTGGGTGACAAAAGGGAAGGACAAG 
CTGGATCAGGTGATAATTCACGTAGGAGCACTGAGCTTGAAGGAGTCACAGGMCTGGCCCAACATGCAGCAGAAAT 
AGGAGCTGATGGCATCGCTGTCATTGCACCGTTCTTCCTCAAGCCATGGACCAAAGATATCCTGATTAATTTCCTAA 
AGGAAGTGGCTGCTGCCGCCCCTGCCCTGCCATTTTATTACTATCACATTCCTGCCTTGACAGGGGTAAAGATTCGT 
GCTGAGGAGTTGTTGGATGGGATTCTGGATAAGATCCCCACCTTCCAAGGGCTGAAATTCAGTGATACAGATCTCTT 
AGACTTCGGGCAATGTGTTGATCAGAATCGCCAGCAACAGTTTGCTTTCCTTTTTGGGGTGGATGAGCAACTGTTGA 
GTGCTCTGGTGATGGGAGCAACTGGAGCAGTGGGCAGTTTTGTATCCAGAGATTTATCAACTTTGTTGTCAAACTAG 
GTTTTGGAGTGTCACAGACCAAAGCCATCATGACTCTGGTCTCTGGGATTCCAATGGGCCCACCCCGGCTTCCACTG 
CAGAAAGCCTCCAGGGAGTTTACTGATAGTGCTGAAGCTAAACTGAAGAGCCTGGATTTCCTTTCTTTCACTGATTT 
AAAGGATGGAAACTTGGAAGCTGGTAGCTAGTGCCTCTCTATCAAATCAGGGTTTGCACCTTGAGACATAATCTACC 
TTAAATAGTGCArTTTTTTCTCAGGGAATTTTAGATGAACTTGAATAAACTCTCCTAGCAAATGAAATCTCACAATA 
AGCATTGAGGTACCTTTTGTGAGCCTTAAAAAGTCTTATTTTGTGAAGGGGCAAAAACTCTAGGAGTCACAACTCTC 
AGTCATTCATTTCACAGATTTTTTTGTGGAGAAATTTCTGTTTATATGGATGAAATGGAATCAAGAGGAAAATTGTA 
ATTGATTAATTCCATCTGTCTTTAGGAGCTCTCATTATCTCGGTCTCTGGTTCCTAATCCTATTTTAAAGTTGTCTA 
ATTTTAAACCACTATAATATGTCTTCATTTTAATAAATATTCATTTGGAATCTAGGAAAACTCTGAGCTACTGCATT 
TAGGCAGGCACTTTAATACCAAACTGTAACATGTCTCAACTGTATACAACTCAAAATACACCAGCTCATTTGGCTGC 
TCAGTCTAACTCTAGAATGGATGCTTTTGAATTCATTTCGATG 
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MAFPKKKLQGLVAAT I TPMTENGE I NF SV IGQYVDYLVKEGGVKN 1 FVNGT TGEGLSL SVSERRQVAEEWVTKGKDKLDQ 
VI IHVGALSLKESQELAQHAAE IGADGI AVIAPFFLKPWTKD IL INFLKEVAAAAPALPFYYYHI PALTGVKI RAEELLD 
GILDKIPTFQGLKFSDTDLLDFGQCVDQNRQQQFAFLFGVDEQLLSALVMGATGAVGSFVSROLSTLLSN.VLECHRPKP 
S . LWSLGFQWAHPGFHCRKPPGSLL IVLKLN . RAWI SFLSL I . RMETWKLVASASLSNQGFAPLRHNL 
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ATGGACTCGGTGGAGAAGGGGGCCGCCACCTCCGTCTCCMCCCGCGGGGGCGACCGTCCCGGGGCCGGCCGCCGAAGCT 
GCAGCGCAACTCTCGCGGCGGCCAGGGCCGAGGTGTGGAGAAGCCCCCGCACCTGGCAGCCCTAATTCTGGCCCGGGGAG 
GCAGCAAAGGCATCCCCCTGAAGMCATTAAGCACCTGGCGGGGGTCCCGCTCATTGGCTGGGTCCTGCGTGCGGCCCTG 
GATTCAGGGGCCTTCCAGAGTGTATGGGTTTCGACAGACCATGATGAAATTGAGAATGTGGCCAAACAATTTGGTGCACA 
AGTTCATCGAAGAAGTTCTGAAGTTTCAAAAGACAGCTCTACCTCACTAGATGCCATCATAGAATTTCTTAATTATYATA 
ATGAGGKTGACATTGTAGGAAATATTCAAGCTACTTCTYCATGTTTACATCCTACTGATCTICAAAAAGTTGCAGAAATG 
ATTCGAGAAGAAGGATATGATTCTGKTTTCTCTGTTGTGAGACGCCATCAGTTTCGATGGAGTGAAATTCAGAAAGGAGT 
TCGTGAAGTGACCGAACCTCTGAATTTAAATCCAGCTAAACGGCCTCGTCGACAAGACTGGGATGGAGAATTATATGAAA 
ATGGCTCATTTTATTTTGCTAAAAGACATTTGATAGAGATGGGTTACTTGCAGGGTGGAAAATGGCATACTACGAAATGC 
GAGCTGGAACATAGTGTGGATATAGATGTGGATATTGATTGGCCTATTGCAGAGCAAAGAGTATTAAGATATGGCTATTT 
TGGCAAAGAGAAGCTTAAGGAAATAAAACTTTTGGTTTGCAATATTGATGGATGTCTCACCAATGGCCACATTTATGTAT 
CAGGAGACCAAAAAGAAATAATATCTTATGATGTAAAAGATGCTATTGGGATAAGTTTATTAAAGAAAAGTGGTATTGAG 
GTGAGGCTAATCTCAGAAAGGGCCTGTTCAAAGCAGACGCTGTCTTCTTTAAAACTGGATTGCAAAATGGAAGTCAGTGT 
ATCAGACAAGCTAGCAGTTGTAGATGAATGGAGAAAAGAAATGGGCCTGTGCTGGAAAGAAGTGGCATATCTTGGAAATG 
AAGTGTCTGATGAAGAGTGCTTGAAGAGAGTGGGCCTAAGTGGCGCTCCTGCTGATGCCTGTTCCTACGCCCAGAAGGCT 
GTTGGATACATTTGCAAATGTAATGGTGGCCGTGGTGCCATCCGAGAATTTGCAGAGCACATTTGCCTACTAATGGAAAA 
AGTTAATMTTCATGCCAAAAATAG 
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MDSVEKGAATSVSNPRGRPSRGRPPKLQRNSRGGGGRGVEKPPHLAAL I LARGGSKG I PLKN IKHLAGVPL I GWVLRAAL 
DSGAFQSVWVSTDHDE I ENVAKQFGAGVHRRSSEVSKDSSTSLDA 1 1 EFLNYXNEXD I VGN I QATSXCLHPTDLQKVAEM 
I REEGYOSXFSWRRHQFRWSE I QKGVREVTEPLNLNPAKRPRRQDWEX^ELYENGSF YF AKRHL I EMGYLQGGKWHTTKC 
ELEHSVD I DVD I DWP I AEQRVLRYGYFGKEKLKE IKLL VCN IDGCLTNGH I YVSGDQKE 1 1 SYDVKDA IG I SLLKKSG I E 
VRLISERACSKQTLSSLKLDCKMEVSVSDKLAWDEWRKEMGLCWKEVAYLGNEVSDEECLKRVGLSGAPADACSYAQKA 
VGY I CKCNGGRGA I REFAEH I CLLMEKVNNSCQK . 
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ATGCCGCTGGAGCTGGAGCTGTGTCCCGGGCGCTGGGTGGGCGGGCAACACCCGTGCTTCATCATTGCCGAGATCGGCCA 
GAACCACCAGGGCGACCTGGACGTAGCCAAGCGCATGATCCGCATGGCCAAGGAGTGTGGGGCTGATTGTGCCAAGTTCC 
AGAAGAGTGAGCTAGMTTCAAGTTTAATCGGAAAGCCTTGGAGAGGCCATACACCTCGAAGCATTCCTGGGGGAAGACG 
TACGGGGAGCACAAACGACATCTGGAGTTCAGCCATGACCAGTACAGGGAGCTGCAGAGGTACGCCGAGGAGGTTGGGAT 
CTTCTTCACTGCCTCTGGCATGGATGAGATGGCAGTTGAATTCCTGCATGAACTGAATGTTCCATTTTTCAAAGTTGGAT 
CTGGAGACACTAATAATTTTCCTTATCTGGAAAAGACAGCCAAAAAAGGTCGCCCAATGGTGATCTCCAGTGGGATGCAG 
TCAATGGACACCATGAAGCAAGTTTATCAGATCGTGAAGCCCCTCAACCCCAACTTCTGCTTCTTGCAGTGTACCAGCGC 
ATACCCGCTCCAGCCTGAGGACGTCAACCTGCGGGTCATCTCGGAATATCAGAAGCTCTTTCCTGACATTCCCATAGGGT 
ATTCTGGGCATGAAACAGGCATAGCGATATCTGTGGCCGCAGTGGCTCTGGGGGCCAAGGTGTTGGAACGTCACATAACT 
TTGGACAAGACCTGGAAGGGGAGTGACCACTCGGCCTCGCTGGAGCCTGGAGAACTGGCCGAGCTGGTGCGGTCAGTGCG 
TCTTGTGGAGCGTGCCCTGGGCTCCCCAACCAAGCAGCTGCTGCCCTGTGAGATGGCCTGCAATGAGAAGCTGGGCAAGT 
CTGTGGTGGCCAAAGTGAAAATTCCGGAAGGCACCATTCTAACAATGGACATGCTCACCGTGAAGGTGGGTGAGCCCAAA 
GCCTATCCTCCTGAAGACATCTTTAATCTAGTGGGCAAGAAGGTCCTGGTCACTGTTGAAGAGGATGACACCATCATGGA 
AGAATTGGTAGATAATCATGGCAAAAAAATCAAGTCTTAA 
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MPLELELCPGRWVGGQHPCF I [ AE IGQNHQGDLDVAKRMIRWAKECGADCAKFQKSELEFKFNRKALERPYTSKHSCKT 
YGEHKRHLEFSHDQYRELQRYAEEVGIFFTASGWDEMAVEFLHELNVPFFKVGSGDTNNFPYLEKTAKKGRPMV1SSGMQ 
SMDTMKQVYQ I VKPLNPNFCF LQCTSAYPLQPEDVNLRV I SEYQKLFPO 1 P IGYSGHETG [ A f SVAAVALGAKVIERH I T 
LDKTWKGSDHSASLEPGELAELVRSVRLVERALGSPTKQLLPCEMACNEKLGKSWAKVKIPEGT1LTMDMLTVKVGEPK 
AYPPED I FNLVGKKVL VTVEEDOT I MEEL VDNHGKK I KS 
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301 OGA CAT CTG GAG TTC AGC CAT GAC CAG TAC AGG GAG CTG CAG AGG TAC GCC GAG GAG GTT 360 
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126NVPFFKVGSGDTNNFPYLEK145 
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